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Toward identiﬁcation of the factors which turn on the master
switch LEAFY for ﬂower formation
Ayako Yamaguchi , Doris Wagner
Department of Biology, University of Pennsylvania, Philadelphia, PA, USA
The transition fromvegetative to reproductivedevelopment inplants
is controlled by environmental and endogenous cues. These multiple
cues need to be integrated for the proper developmental regulation of
ﬂower formation. One integrator is the plant speciﬁc transcription factor
LEAFY (LFY). LFY acts as a so-called “master switch” in this process and
plays an important role in the production of the ﬂowers. Like other
master switches identiﬁed in animal development, such as MyoD for
muscle development and Pax6 for eye formation, LFY expression is
necessary and sufﬁcient to reprogram non-ﬂower cells to form ﬂowers.
Recently, we identiﬁed several direct targets of LFY, which allowed us to
begin to understand the regulatory network downstream of this
important transcriptional regulator. By contrast, events upstream of
LFYare still poorly understood. LFYexpression is tightly controlled both
temporally and spatially by photoperiod and plant hormone signals.
However, the trans acting factors that directly regulate LFY expression
are not known. Proper timing of the developmental transition to
reproductive development is critical for species survival and therefore
we hypothesize that multiple redundant upstream regulators may be
involved in regulationof LFYexpression.Here,wewill presentour recent
attempts at identifying the missing factors upstream of LFY. Possible
candidate regulators will also be discussed.
doi:10.1016/j.ydbio.2008.05.345
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LMI2, a MYB transcription factor involved in the vegetative to
reproductive transition in Arabidopsis thaliana
Jennifer Pastore , Natasha Chavdaroff , Doris Wagner
Department of Biology, University of Pennsylvania, Philadelphia, PA, USA
The switch from vegetative to reproductive development in Arabi-
dopsis thaliana, knownas themeristem identity (MI) transition, is vital to
species survival. The LEAFY (LFY) transcription factor is a master
regulator of this transition and its activation is necessary and sufﬁcient
for the switch to reproduction. Yet many of the events downstream of
LFY are still unknown. During the MI transition, LFY directly activates
two transcription factors, APETELA 1 (AP1) and CAULIFLOWER (CAL).
Using a microarray approach combined with chromatin immunopreci-
pitation (ChIP), our lab has identiﬁedﬁve additional direct targets of LFY.
One target is a MYB transcription factor, MYB17. MYB transcription
factors have been identiﬁed in all major eukaryotic organisms and have
diverse roles from the control of cell differentiation and proliferation in
animals to hormone and stress response and control of cell fate inplants.
We used a reverse genetic approach to determine the role ofMYB17 and
theother LFY targets during theMI transition.Mutations inMYB17 cause
the strongest MI phenotype of all the newly identiﬁed LFY targets.
Furthermore, MYB17 is the only MI regulator besides LFY and AP1 to
have a single mutant phenotype. We named this gene LMI2 (Late
Meristem Identity 2). Preliminary expression and phenotypic analysis
places LMI2upstreamand likely in the samepathwayasAP1. Inaddition,
our ﬁndings have revealed a second role for LMI2 in early ﬂower
development. These and additional results that will be presented
demonstrate the importance of LMI2 in reproductive development.
doi:10.1016/j.ydbio.2008.05.346
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Arabidopsis Actin Depolymerizing Factor5 functions in
multicellular development and is a novel repressor of the CBF cold
response transcription factors
Daniel R. Ruzicka , Muthugapatti K. Kandasamy,
Elizabeth C. McKinney, Richard B. Meagher
Department of Genetics, University of Georgia, Athens, GA, USA
The actin cytoskeleton is a critical component for multiple cell
functions including signaling cascade and stress responses. Actin
Depolymerizing Factor (ADF) is a key facilitator of this dynamic response
by translating the cellular signal into physical actin cytoskeleton
remodeling. Here we analyze the function of Arabidopsis ADF5 as an
important regulator of organ and cell development and as an essential
and speciﬁc repressor of theCBF cold response transcription factors. The
adf5-1 null allele exhibited an increased number of cauline and rosette
leaves, an increased number of trichome and stomata cells, delayed
ﬂowering time, and an altered F-actin cytoskeleton. ADF5 was induced
20-fold during cold stress conditions, and yet the adf5-1 mutant was
freeze-tolerant as compared to wild-type. Cold-response transcription
factors CBF1, 2, and 3were de-repressed in themutant in the absence of
cold stress. Furthermore, micrococcal nuclease protection and chroma-
tin immunoprecipitation assays demonstrated that the loss of ADF5
altered nucleosome structure within the CBF1 promoter. Lastly, ADF5
expression was less-efﬁciently induced in response to cold stress in a
cbf2mutant background. Together, these data place ADF5 in a feedback
loop both upstream and downstream of the CBF transcription factors.
doi:10.1016/j.ydbio.2008.05.347
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